Diverse gene expression pattern during 5-fluorouridine-induced apoptosis.
The purpose of this study was to establish experimental conditions to produce apoptosis by the fluorinated pyrimidine 5-fluorouridine and to examine the changes in gene expression that occurred during cell death. HCT-116 colorectal carcinoma cells were exposed to 10 microM 5-fluorouridine alone or in the presence of 1 mM uridine, 30 microM thymidine or both uridine and thymidine. A time-dependent increase in the percentage of apoptotic cells and a decrease in the percentage of viable cells were observed when the cells were treated with 5-fluorouridine in the absence of uridine (p < 0.001) but not in the presence of uridine. cDNA microarray analysis was used to study the expression of 1,200 different genes during apoptosis by 5-flurouridine. The expression of 33 genes was upregulated by 5-fold or greater at 16 and 24 h of 5-fluorouridine exposure. The largest cluster of upregulated genes included a group of genes classified as growth factors, cytokines and chemokines (e.g. interleukin-3, interleukin-4, B-cell growth factor 1 and stem cell growth factor). The expression of MIC-1 increased up to 100-fold during 5-flurouridine exposure. One hundred and twenty-four genes were downregulated by 5-fold or greater following exposure to 5-fluorouridine. The downregulated genes were distributed throughout the six different classifications on the array. Our data demonstrate a diverse pattern of gene expression during the fluorouridine-induced apoptosis and suggest that mechanisms besides a global inhibition of RNA synthesis/ processing contribute to the RNA-directed cytotoxicity of fluoropyrimidines.